It is pointed out that when all leading contributions from final state interactions (FSI) are taken into account, the non-factorizable hadronic interference effects found necessary for proper description of the B → ππ data originate in two diagrammatic ways. The relevant effective hadronic parameters defined previously for B → ππ involve both types of FSI diagrams and, consequently, the extraction of these parameters from the data is not affected by such rescattering details. It is furthermore demonstrated that in the B → Kπ sector one of these FSI diagrams does modify the way in which the dominant electroweak penguin contributes. Consequently, the full effect of FSI in B → Kπ cannot be estimated using only the parameters extracted from B → ππ. Despite the resulting modification, we show that leading rescattering effects cannot improve the description of the B d → Kπ data.
1. In the simplest approach to the B → P 1 P 2 decays (with P k denoting a meson composed of light quarks) [1] , the amplitudes are given in terms of only a few dominant quark-line-diagram amplitudes (tree T , colour-suppressed C, penguin P , singlet penguin S). The penguin amplitude is furthermore assumed to be dominated by the contribution from the internal top quark propagation [2] . The only important electroweak penguin is included through an appropriate replacement in the coloursuppressed strangeness-changing amplitude.
Many authors have argued that in such an approach (and also more generally) final-state interactions (FSI) may substantially affect the extraction from data of the CP-violating parameters present in the amplitudes [3, 4, 5, 6] . For example, fits to the branching ratios of all B → P 1 P 2 decays show that when inelastic FSI effects (with intermediate states containing no hidden charm) are taken into account, the extracted value of the UT (unitarity triangle) angle γ may be shifted down by 20 o − 30 o or more [7] . Similar shifts (of the order of 15 o ) were obtained in [9] , where charming penguins of size estimated in [8] were considered.
Alternatively, assuming the standard-model (SM) value of γ, one may analyse the data for a subset of B → P 1 P 2 decays, determine the FSI effects therefrom, and search for new physics in other decays. In fact, it was shown in [10] that the data do require the presence of important nonfactorizable corrections and hadronic interference effects if the SM value of γ ≈ 65 o and the CP-averaged B d → π 0 π 0 branching ratios recently measured by BaBar and Belle [11] are used.
The authors of ref. [10] apply the results of their B → ππ analysis to the B → Kπ sector, and show that data from that sector may indicate new physics. Since the explanation of any unexpected effect should be first attempted using known physics while hadronic corrections appear to be important, one should first see if the data on B → Kπ decays can perhaps be explained with rescattering effects alone. While in ref. [10] the hadronic effects in the B → Kπ sector were determined from the B → ππ sector, the relevant question here is whether their procedure guarantees that all leading FSI effects are indeed taken into account.
Below we point out that the procedure used in [10] treats one of the two important rescattering processes in an oversimplified way. For the B → ππ decays, the analysis of [10] is not affected by a more detailed treatment of the relevant process since the latter is implicitly taken into account in the relation between the effective hadron-level parameters (determined in [10] from experiment) and the underlying quark-diagram amplitudes. In the B d → Kπ decays, however, the process in question does modify the standard form of the amplitudes. Now, the ratio
of CP-averaged branching ratios B in neutral nonstrange B decays is experimentally equal to R n = 0.76 ± 0.10 (2) while the SM-based analysis in [10, 12] predicts
Thus, one may wonder if the complete treatment of the relevant rescattering process could perhaps help in explaining the above deviation. We show below that this is not the case.
2.
Rescattering effects were discussed extensively in [7] . The treatment presented therein considers all (elastic and inelastic) FSI effects in an average way. In the SU(3) case, all of these effects are parametrized with the help of only three effective parameters. Nonzero value of one of these parameters leads to the
Since the branching ratios of these decays are severely bounded by experiment, one may set the value of this parameter (called u in [7] ) to zero. Then the exchange E and annihilation A amplitudes generated via FSI from the tree amplitudes vanish because of their proportionality to this parameter. We assume below that they are negligible also in general. The remaining two parameters, herein denoted u F and c F (respectively: d and c in [7] ), take into account in an average way all leading final state interactions induced by uncrossed (∝ u F ) and crossed (∝ c F ) diagrams of Fig.1 .
When the formulas of ref. [7] are restricted to the leading SU(3)-symmetric FSI effects and cast into the language used in [10] , the amplitudes P ,T , andC in the B → ππ amplitudes
assume the following form :
The parameters λ, A, R b , and γ in Eqs(5,6,7) parametrize the Cabibbo-KobayashiMaskawa (CKM) matrix, P tq ≡ P t − P q with P k describing the penguin strong amplitudes with internal k-quark exchanges (k ∈ {t, c, u}), while t and c are the strong amplitudes of colour-allowed and colour-suppressed tree diagrams. The FSI parameter u F is hidden in P u , while the charming penguins enter through P c . Thus, Eqs.(4) take into account all leading SU(3)-symmetric FSI effects. Formulas (5)- (7) may be rewritten with the help of
so thatT andC get reexpressed as
One may expect that the sizes of the FSI effects generated by the uncrossed and crossed diagrams of Fig.1 are comparable (this is true eg. in a Regge approach for M 1 M 2 being a pair of pseudoscalar mesons), and therefore that in Eqs.(9,10) the P tu terms and the f (T − C) terms could be of similar magnitudes. Thus, we observe that the hadronic interference effects (required by the analysis of [10] to make the extracted values ofC andT comparable) may occur not only through T − P tu and C + P tu , but also through T − f (T − C) and C + f (T − C). Since the P tu term of [10] is replaced by the combination P tu + f (T − C), the same in both Eqs(9,10), the phenomenological analysis of hadronic effects in B → ππ performed in [10] is clearly valid.
Using the SM values of the β and γ UT angles, the CP-averaged branching ratios of B → ππ decays, as well as the direct and mixing-induced CP asymmetries C π + π − and S π + π − , it was shown in [10] that one can determine hadronic parameters d, θ, x, and ∆ defined by
While the recent averages on S π + π − and C π + π − (see 3. The formulas for the FSI-corrected amplitudes in the B → Kπ sector can be found in [7] . After casting them in the language of [10] , they read:
A
with
and q ≈ 0.69 (23) describing the SM contribution from the electroweak penguin [14] .
With all FSI effects taken into account, the values of re iδ , ρ n e iθn , and r c e iδc are determined from B → ππ in the same way as in [10] , ie.:
r c e iδc = −ǫ 1 + xe
3.1 Note that the large size of hadronic interference effects between T (C) and P tu in Eqs.(9,10) (with f = 0) as proposed in [10] requires (for vanishing E) that the magnitudes of ρ c e iθc (∝ P tu ) and r c e iδc (∝ T + C) be comparable. In [10] it was estimated that r c = 0.20 +0.09 −0.07 and ρ c < 0.1, with ρ c subsequently argued to be small emough to be neglected in charged B decays. On the other hand, if significant nonzero FSI contribution from crossed diagrams is admitted in Eqs. (9, 10, 20, 21) (ie. f (T − C) terms are substantial), the P tu term may be smaller, and the neglect of ρ c e iθc in Eqs.(13,14) gets justified even better than in [10] .
3.2 Note also that in the presence of rescattering induced by crossed diagrams (ie. f = 0), the contribution from the electroweak penguin appears not only in
Thus, neutral B decays are modified by FSI in a way not taken into account in [10] . Estimating the resulting FSIinduced change in the value of R n is straightforward. Given formulas (15-16), one immediately calculates that
where φ is the phase of f . 
and
For |C/T | ≪ 1, and with x ≈ 1 assumed to originate mainly from the crossed FSI diagrams of Fig.1 , the value of |f | should be of the order of 1/2 (see Eqs.(9,10)). It is then obvious that only the second terms in Eqs.(29,30) could substantially affect N and D. However, since those second terms are identical, one estimates that the leading rescattering effects could lower the value of R n by about 2% only, an insignificant change when compared with the discrepancy between Eq.(2) and Eq.(3).
If FSI break SU(3) and the strange quark exchange in the crossed diagram of Fig.1 is suppressed, the value of f to be used in the πK sector could be smaller than the value of f needed in the ππ sector (for maximal SU(3) breaking, the suppression factor may reach 1/2, see eg. [7] ). However, since the same (suppressed) value of f is to be used both in B d → π ± K and in B d → π 0 K (ie. in N and D of Eqs. (29,30) ), the R n puzzle [12] cannot be resolved via the SU(3)-breaking rescattering-induced modification of the contribution from the electroweak penguin. 
